Periods of reduced supplies due to exogenous .
of product definition within a commodity shocks and subsequent high price levels have group when reaching conclusions about occurred for many agricultural commodities in inventory or habit effect dominance. the past decade. Consumers' adjustments to 2. Show the importance of identifying the these events depend on the magnitude of the extent to which the change in consumpshocks and characteristics of the commodity.
tion is due to changes in number of buyUnderstanding consumers' responses to these ers or purchases per buyer when atevents requires recognition of rigidities that tempting to regain sales levels. result in delays in consumer responses to prices.
The next section presents a restatement of Recognition of rigidities in consumption rethe flow adjustment model and following seclationships by using dynamic stock and flow tions describe estimation methods, empirical adjustment models was popularized by Houtresults for processed orange juice products, hakker and Taylor [2] . The models recognize and the implications for orange products after the role of inventories and habits resulting a freeze period. from previous purchase patterns in determining current consumption decisions. Though Houthakker and Taylor recognize that "each C PTA MO commodity has some forces making for inventory adjustment and some making for habit i i i i formation, and the single stock coefficient rep-T m a resents an amalgam of those opposing tendynamic flow adjustment originally published dencies" [2, p. 164 ] it is Sexauer [6] who incorHouthakker and Taylor [2] and used by porates both effects into the theoretical conHouthakker, Verleger, and Sheehan [3] . struct. Sexauer's [6] model restatement and
The basic hypothesis is a logarithmic adjustempirical analyses also recognize that the dement process in which the logarithm of the gree to which habit or inventory effects domiratio of purchases this period to last period is nate depends on the length of the data period proportional to the logarithm of the ratio of observed. Shorter data periods are more likely fully adjusted level of purchases for this period to result in the observance of inventory-type to the actual level last period. In logarithmic effects. form, the model is: Both the Houthakker and Taylor [2] and Sexauer [6] analyses are performed at levels of (1) lnqt -lnqt-= +(lnqt -lnqt,) aggregation that are of little use when exogenous shocks are specific to particular where forms of individual commodities. Neither study recognizes that changes in measured agqt = actual consumption in period t gregate consumption relationships reflect the qt = fully adjusted level of consumption in composite of changes in number of buyers and period t and changes in quantity purchased per buyer. 0 = the adjustment parameter and is indicating that some consumers enter and purwh-, o c chase, and then exit and do not purchase. where +4(, j3 represent short-run own-price Three similar models are estimated for chilled and cross-price coefficients for FCOJ. The orange juice(COJ). long-run demand coefficients are then tlong-run demand oefficientsr are then ad A Priori expectations as to the magnitude of estimated as 3/ and 3 / where , the adjust-+ for a particular product are difficult to ment coefficient, can be calculated from the develop. Certainly, for some food products that parameter estimated for Inqte).
cannot be stored longer than the observation
The estimate of 4 indicates the habit or inperiod it would be difficult to argue that the ventory effect dominance for FCOJ. That is:
products are kept in inventory by consumers.
aqt COJ is a product in this category. However, if O<+ <l, the a q >0 and habit effects FCOJ can be stored in its frozen form for much 't-l longer than the monthly observation period. dominate inventory effects for Thus, though it would be logical to hypothesize FCOJ that COJ would exhibit habit effects, there is if + = 1, then qt # f(qt-_), habit and invenno a priori reason to hypothesize either habit or tory effects balance out, and qt = inventory dominance for FCOJ when monthly qt from equation 1 and adjustdata periods are used. The habit-type ment is immediate to the fully addominance would be more likely if the observajusted level tion period were longer than a month.
'It could perhaps be argued that the fully adjusted level represents the expected level of purchases given the assumptions of the neoclassical model. Table 1 . The parameters for are assumed to be uncorrelated with et. After the price and income variables in the six equathe substitution the equations are estimated tions are estimates of the short-run own-price, assuming the error structure:
cross-price, and income elasticities. 3 The coefficients for the lagged dependent variables are estimates of (1-+) for each equa-(4) et = Qe et-1 + Q2et-12 + t tion and can be used to calculate long-run elasticity estimates from the short-run elasticior ties that are estimated parameters. Table 2 contains some of these parameters for the six (5) e t =Q elt-+ -t equations along with the estimated adjustment period. The coefficients in Tables 1 and 2 indicate where Qlel < 1, Qle2 < 1, and t are normally that the demand relationships for FCOJ and and independently distributed errors with zero COJ are different with respect to habit/invenmean and a constant variance. Equation 4 is tory dominance, price elasticity, and income assumed as long as Q2 is estimated to be elasticity. greater than its approximate standard error.
The coefficient for lagged FCOJ purchases Data for the January 1972 through January indicates inventory-type dominance which 1979 period (85 observations) are used to estimeans that the short-run price response (-1.4) mate the equations.
is greater than the long-run fully adjusted aThe adjustment period is the length of time it takes for 95 percent of the effect to occur. The long-run coefficient is:
lim J (-p)efj-=f3. Thus, the adjustment period is the minimum J* such that: -is greater than .95 for habit dominance or less than 1.05 for inventory dominance effects. \j = / 'As with any regression model, the interpretation of any set of parameter estimates is subject to the particular model's specification. Specification bias due to exclusion of some potential substitute prices is not expected to be great. Alternative specifications of the set of substitutes does not materially alter the coefficient estimates.
price response (-.86) ( Table 2 ). The length of large as its approximate standard error. This the adjustment period is eight months (Table finding means that the COJ prices may have a 2).
short-run impact on FCOJ consumption, but For FCOJ, percentage of families buying the reverse is apparently not true. The long-run (FB t) and purchases per buying household cross-elasticity results would have the same (PH t) both exhibit inventory-type responses.
relationship as the short-and long-run ownThe inventory response is much stronger for price elasticity parameters shown in Table 2 . FB t than for PHt. This finding identifies the That is, for FCOJ, the long-run substitution efprimary source of the inventory-type response fects would be lower than the short-run effects as changes in numbers of buyers rather than whereas the reverse would be true for COJ. purchases per buyer. Purchases per buyer inThe FCOJ and COJ results suggest that the crease only slightly when percentage of famitwo products' characteristics are particularly lies buying increases. It is not possible to important in the analysis of short-and longdetermine whether consumers' consumption run adjustments to price changes. Though the rate also changes or whether the consumption short-run own-price elasticity for FCOJ was esrate is relatively constant and the product is timated to be 3.3 times greater than the shortactually kept in inventory for consumption in run own-price elasticity for COJ, the long-run nonpurchase periods.
FCOJ and COJ elasticity estimates are apThese results suggest an alternative explanproximately equal. ation of inventory-type dominance. Rather than product stocking, the observed MARKETING IMPLICATIONS phenomenon may be short-term product switching. That is, consumers enter and buy,
The importance of the dynamic adjustment then exit, and while they are not purchasing process is especially apparent in the analysis of they may either consume from inventory, cease the impact of exogenous shocks on consumpto consume, or consume substitute products.
tion patterns. The most severe shocks to On the basis of aggregate per capita purchases, orange product markets are freeze conditions it is not possible to determine which of the that have rendered part of the crop unusable in phenomena is occurring. Given the results for 1958, 1963, 1971, and 1977 . The 1977 freeze re-FCOJ, entry and exit rather than product suited in reduced juice production levels for stocking appears to be the primary source of the 1976-77 and 1977-78 seasons and had some the inventory-type response.
negative carryover effect on the 1978-79 crop. The three equations for COJ lead to substanReal retail prices before the 1977 freeze were at tially different conclusions about habit-invennear record low levels, and since the freeze real tory dominance. For COJ, the coefficients inprices have been higher than previously. dicate that habit effects dominate-a positive
In post-freeze recovery periods, key quesrelationship between current and lagged contions that face the industry include: sumption was found. Habit effect dominance means that the short-run price response (-.43)
1. At what price levels will the new crop be is less than the long-run response (-.85) sold? because the purchase habit takes time to 2. Should marketing efforts be addressed change. The length of the adjustment period is to percentage of families buying or usage estimated to be five months. The equations for per household? both the percentage of families buying and the ounces per buying household show similar An outlook simulation program,' which habit-type response properties.
employed dynamic demand relationships, has The two products also differ with respect to been used to evaluate alternative crop sizes the estimates of the short-run cross-price elasand price adjustments. and constant nominal wholesale prices. FCOJ following the price reduction period. In additrends in all three variables were estimated to tion, price promotion timing, length, and magbe stable to slightly increasing throughout the nitude were found to be important period. For COJ substantially different expecdeterminants of promotion effectiveness. tations were projected. Retail sales and percentage of families buying and ounces per buying household were projected to continue CONCLUSIONS increasing. Both the expected sales levels and number of buyers were expected to exceed
The importance of understanding consumpprefreeze observations. tion dynamics in market periods following exoThe relative rates of growth for the two progenous shocks is shown. Processed orange products reflect trends that were in evidence prior duct characteristics are important deterto the freeze. The projections indicate that minants of whether habit or inventory effects post-freeze price levels have not stalled the tendominate and the nature of the demand reladencies for more rapid COJ growth. Thus, even tionship. On the basis of monthly data, FCOJ though FCOJ sales are expected to be relativeexhibits inventory-type dominance and COJ ly stable, COJ sales are expected to provide exhibits habit-type dominance. In addition, the strong demand growth which has provided the relative importance of rigidities in percentage basis for higher price levels.
of families buying and ounces per buying In other experiments, the effects of retail household is determined and reported. These level price reductions of alternative analyses reveal that the inventory-type domimagnitudes, time periods, and length of time nance for FCOJ is related more closely to entry were estimated. In general, the net effect of an and exit of consumers than to fluctuating pur-FOB price promotion was found to be positive, chases and inventory holding by consumers. Some but not all of the purchase gains for
The models reveal the importance of recog-FCOJ in the price reduction period are offset nizing that the total effect of any price change by purchase reductions during the post-price is not immediately known and that FCOJ and reduction period. For COJ, sales gains from re-COJ have substantially different types of tail price reductions carry over into periods responses to price changes.
